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Foreword 
Dominique Ristori, Director-General for Energy 
Vladimír Šucha, Director-General of the Joint Research Centre 
 
The energy sector is at a turning point. Variable renewable energy sources and emerging 
technologies such as smart grids, storage and demand response represent both a challenge and an 
opportunity for the electricity system. Above all, there is a growing need for a new market design 
reflecting today's and future's energy framework in Europe setting the right conditions for ensuring 
security of supply and for urgently needed investments in energy infrastructures. At the same time, 
energy bills must not hamper economic recovery nor pose the threat of domestic energy poverty.  
 
A resilient EU Energy Union with a forward-looking climate change policy is one of the European 
Commission's priorities. Affordable, sustainable and reliable energy supply is crucial to strengthen 
Europe's industrial competitiveness which is an essential driver for economic growth and job 
creation.  
 
The urgency of climate protection measures as well as the dependency on energy imports require 
further action. The European Union has set out ambitious plans for a new climate and energy policy 
framework based on a more secure, sustainable and low-carbon economy, and substantial progress 
has already been made towards attaining the targets.  
 
The EU is determined to reduce its greenhouse gas emissions by 40% by 2030 compared to 1990. 
A well-functioning, reformed Emissions Trading System (ETS) will be a key in this process. The EU 
has also committed itself to achieve at least 27% share of renewables by 2030 with the aim of 
encouraging private investment in infrastructure and low-carbon technologies. A target to increase 
energy efficiency by at least 27% will be reviewed by 2020 having in mind an EU level of 30% for 
2030. In addition, the integration of rising levels of variable renewable energy sources requires a 
more and faster interconnected internal energy market, which should be coordinated as necessary 
at regional cross-border level. In this context, the European Council approved an additional target to 
increase the electricity interconnections between Member States by 15 % by 2030 and agreed to 
push forward important infrastructure projects.1 
 
In this sense, already in 2013, the Joint Research Centre (DG JRC), the European Commission’s in-
house science service, organised in close cooperation with the Directorate-General for Energy (DG 
ENER), supported by the German Federal Ministry of Economics and Technology (BMWi), and 
European industry a series of Round Table discussions on scientific support to energy transition 
from a European perspective.  
 
This report presents the main issues raised during these Round Tables. Topics addressed include 
the added value of European regional cross-border initiatives in particular with regard to electricity 
market design, scenario building for transmission and distribution grids, flexibility and balancing 
needs to better integrate renewables, energy mix development, and market liquidity needs. 
                                                 
1
 The European Council decision on EU 2030 Climate and Energy Policy Framework, 23-24 October 2014 
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Around 1.500 stakeholders from European and Member State authorities, energy utilities, 
transmission and distribution system operators, industry, financial services, and consumer 
organisations were involved in the Round Tables.  
We would like to take the opportunity to thank all of those that participated in this process and 
contributed to making this report possible, aiming at contributing to a better science-based 
understanding of the current challenges of the energy transition including political, economic and 
technological aspects.   
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Introduction 
In 2013, the European Council agreed to increase efforts to build a fully functional Internal Energy 
Market taking into account the rapid evolution of energy systems with a growing share of 
intermittent renewable energy sources (RES). This came against a backdrop of serious profitability 
issues for conventional power generators and the competitiveness of European industry.  
The setting of the EU Climate and Energy Framework for 2030 and beyond will shape the evolution 
of energy systems and markets, in a context of dramatic changes of the electricity sector in the 
light of the increased use of intermittent renewable energy sources. The large-scale deployment of 
RES creates new challenges for power generation, transmission and distribution.  
Jean-Claude Juncker, President of the European Commission, identified a resilient European Energy 
Union with a forward-looking climate change policy as one of the ten priority policy areas of his 
mandate. Europe needs to join efforts to ensure the security of supply in view of external 
dependencies. A responsible climate change policy and affordable energy in the medium term 
require strengthening the share of renewable energies and enhancing energy efficiency beyond the 
2020 objectives. 
This report presents the main lines of arguments and discussions among the participants of a 
series of four Round Tables on Scientific Support to Energy Transition from a European Perspective 
hosted by the Joint Research Centre within its European Forum for Science and Industry between 
July and December 2013. Participants from the electricity sector, industry, financial services, 
consumer organisations and European and Member States authorities held discussions on the key 
questions outlined below: 
 Integration of renewables: How should renewable energy sources best be integrated into 
grid and market to make renewable electricity production more responsive to system 
needs? How and at what costs can the increased need for flexibility of generation and 
energy demand be provided? 
 
 Grid operations: Is the traditional focus of networks well placed to fully accommodate the 
on-going process of energy transition and to provide the security of supply in a least-cost 
approach? How to improve cross-border cooperation? What can be learned from existing 
initiatives of regional and bilateral cooperation between grid operators and regulators? 
Would common minimum standards for data quality from power plant operators help to 
create forecasts to optimise regional balancing power markets? 
 
 Market design: In order to ensure the security of supply, what is the need of coordination 
in/between Member States for balancing, re-dispatch and storage? How to improve the 
convergence of renewables support schemes? Which role could European regional markets 
play in coordinated scenario building in view of asset optimisation? 
 
 Financing issues: What are the market-based tools able to create the right conditions for 
investment in generation, transmission and distribution? Which governance framework is 
needed to trigger more capital for investments? Which are the interactions between energy 
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and financial markets to be taken into consideration in favour of lower electricity prices to 
consumers? 
In order to cope with a growing need for flexibility in electricity production and consumption, 
Member States may consider more intensive regional cross-border co-operation. This could be 
pursued within and/or among countries interested in joining forces with regard to security of supply. 
Beyond market coupling, a cross-border approach should also encompass modernization and 
expansion of the grids and other infrastructure, as well as power generation development including 
RES. The need for closer cooperation in a bottom-up approach, especially between TSOs/DSOs2, was 
highlighted at the Round Tables.  
During the Round Tables the question arose how to develop common principles and technical 
standards for cross-border solutions, in order to ensure the security of supply and cost efficient 
RES integration. This would imply political answers on how to develop common energy policy 
approaches, complementing market design/market rules and appropriate technical standards (e.g. 
network codes) for cross-border solutions to ensure the security of supply and cost-efficient RES 
deployment. Such common approaches could consist of common and coherent scenario building 
and planning (as elaborated in Chapter 2) with regards to interdependencies between generation, 
transmission, distribution and storage of power. Such a common approach should also include 
monitoring and assessment of the implementation in participating countries, while fully respecting 
national and EU level competences in the energy field set out in the Treaty. 
The Round Tables also widely recognised the need to improve the quality of data collection on 
power generation and grid operations. To this end, information sharing between power generators 
and grid operators should be enhanced to better understand existing and expected trends, and to 
better incorporate this information in coherent grid development and planning procedures.  
Participants saw a growing need for a new market design reflecting today's energy panorama in 
Europe. A reshaped market design will have to take into account the increasing amount of volatile 
generation in the electricity mix. It needs to secure sufficient firm capacity and to address, explore 
and incentivise different flexibility options in wholesale and balancing markets. Regulatory 
framework conditions for investment in power generation, transmission and distribution, as well as 
in storage and demand response need to be further assessed in order to ensure the reliable and 
affordable supply of low-emission energy in the mid- and long-term.  
Experiences in Member States with a high share of intermittent RES show the added value of 
planning and managing the energy transition at national but also at regional and European level.  
This should take into account that national energy policy decisions may impact other Member 
States. This entails a delicate balance between sharing responsibilities and keeping sovereignty, 
given that energy mix choices are national competences. 
  
                                                 
2 This applies especially to regional DSOs operating in larger areas at the 110 kV-level 
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1. Internal Energy Market 
The participants of the Round Tables expressed their expectation of a proactive and integrated EU-
approach to the EU 2030 Climate and Energy Policy Framework bringing together all key actors. 
As to the question of how to steer power generation, grid development and energy mix most 
effectively, participants stressed that current market patterns may be unable to safeguard 
security of supply and price development in the long run. They underlined the urge for a 
comprehensive analysis of generation capacity as spelled out in Communication of the Commission 
on state intervention in electricity markets3. The EU could play a role in facilitating the 
coordination of regional initiatives and load management at a regional cross-border 
level. The involved Member States could adapt the framework according to specific 
regional needs. 
To complete the Internal Energy Market, the current governance-setup with a mix of Member State 
sovereignty and legislation as well as action on the European level should be improved. In order to 
do so, Member States and market participants should elaborate more effective cross-border 
coordination. It is also crucial to mention that climate policy and energy policy are closely linked 
and need to work together. 
The European Commission's 2030 Climate and Energy package4 called for the development of 
national plans for competitive, secure and sustainable energy, creating an inventory of key 
indicators at European level which will help to simplify and streamline the current separate 
processes for reporting on renewable energy, energy efficiency and greenhouse gas reduction. A 
consolidated governance process to establish effective cross-border governance among Member 
States could help to ensure that EU policy objectives for climate and energy are delivered. A 
consolidated governance process could be based on a mix of Union measures and national 
measures described in Member States' national energy plans and lead to greater coherence of 
Member States' approaches and thus promote further market integration and competition. 
Participants noted that European-wide coordination should be implemented within 
regions; also neighbouring countries like Switzerland, Norway or the Western Balkans 
should be involved for enhancing the efficiency of the overall system.  
It was stated that regional initiatives should be reinforced by Network Codes proposed by ENTSO-E 
and to be assessed if appropriate as a tool for completing the Internal Energy Market. Participants 
highlighted the importance of European standards and norms that should give a common 
framework with the possibility for national and regional cross-border shaped designs. 
Overall, it was emphasised that the potential of the Internal Electricity Market could be better 
tapped, especially through cross-border planning and operations of grid infrastructure appropriate 
to further development of generation and storage capacities. 
  
                                                 
 
4 Although not discussed at the Round Tables, the package published in January 2014 has to be taken into account. 
COM(2014) 15 
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2. Cross-border approach 
Round Table participants emphasised that regional cross-border approaches could help with the 
challenges of grid stability, generation adequacy and rising electricity prices. Taking into account 
that national energy policy decisions have a possible impact on other countries, Member States 
should encourage cross-border communication and coordination of national targets with regard to 
their energy mix and grid expansion. They could explore advantages of cross-border participation 
(e.g. in national capacity solutions).  
Member States could address regional adequacy by e.g. the establishment of joint capacity 
registers, dispatch and other mechanisms or markets. There is a need for stronger cross-border 
interconnections in order to attain a more efficient and effective regional electricity exchange. This 
would be particularly effective if there were important storage capacities in the region or if 
demand peaks for electricity varied for different Member States. 
 
 
Figure 1: Simultaneous and non-simultaneous peak hours in Germany and its neighbouring countries. On the 
one hand, the figure shows that a significant portion of peak demand occurs simultaneously in different 
countries (Collective Peak hours). On the other hand it shows that some of the demand is non-simultaneous 
(Independent Peak hours) which might give scope for cross-border approaches. Opening capacity 
mechanisms to neighbouring countries could help to make them more cost efficient and competitive. 
Source: Matthias Dürr, Head of RWE Liaison Office in Brussels, (2013) What potential do regional initiatives 
have for the expansion and progressive integration of regional cross-border energy markets?, retrieved from: 
https://ec.europa.eu/jrc/en/event/scientific-support-capacity-markets-and-integration-renewables-9935 
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Permit procedures and expropriation rights differ between Member States, which leads to different 
speeds for building interconnectors. Projects of Common Interest (PCI) may play an important role 
to speed up the development provided that there will be faster and more efficient permit granting 
procedures. Experience has shown that regional initiatives were already used for bottleneck 
management.5 
There are many regional initiatives in Europe working primarily at a technical level towards 
improving the high-voltage electricity system. TSOs, power exchanges and market participants 
under the coordination of regulators are developing harmonised market and network operation 
rules (e.g. Network Codes). The target model for the design of European electricity markets, based 
on network codes and related guidelines, foresees price coupling of national and regional markets 
through power exchanges with harmonised market operations. This should help to optimise 
capacity towards flow based rolling risk forecast (presently 48 hours). So far this happens primarily 
only bilaterally between Member States. Stronger cross-border coordination between regulators, 
grid operators (at TSO and at DSO level), and power generators could help e.g. to improve security 
of supply, cost efficiency and integration of RES. Two important pre-requisites are energy 
infrastructure and a governance model. 
The question was raised whether the target model based on network codes will provide 
a common governance model and common scenario standards or if the allocation of 
roles and responsibilities between TSOs and DSOs, regulators and market participants 
will need additional (regulatory) guidance. Participants emphasised that a combination 
and mutual reinforcement of bottom-up (regional security coordination centres) and 
top-down elements (European Network Codes) is crucial.  
Furthermore, some participants underlined that cross-border optimisation of RES locations could 
lead to overall net savings even taking into account additional costs for the accompanying grid 
expansion. 
 
 
2.1 Common scenario building and the energy mix 
The Round Table participants highlighted possible efficiency gains of a more coordinated approach 
in planning and developing energy infrastructure and power generation. In this frame, national 
competences do not contradict the need for more intense coordination at EU-level. A 
comprehensive analysis of generation capacities including cross-border aspects is needed. 
As explained in the chapter above, the development and reinforcement of the grids including cross-
border interconnectors could help to optimize efficient power balancing. Common scenario building 
between regulators, grids operators and market participants is an important pre-requisite. 
The TSO-DSO interface is becoming more important as a large part of RES is integrated 
at the distribution grid level. DSOs play a role as information hubs and as system 
managers (voltage control, data management, and congestion management). In view of 
system efficiency, it would be beneficial if DSOs exchange their data and information in a TSO-DSO 
                                                 
5 CORESO et alia established on a contractual basis by companies (TSO) 
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interface. A joint interface between TSOs and, at least, large-area DSOs as well as generators 
providing firm capacities, could cost-effectively facilitate data collection and analysis. Such 
analysis could give an excellent overview of the market and set the basis for common scenario 
building. In this context, addressing data protection issues is a prerequisite. 
Network Codes should allow adaptation of future solutions and regional-level initiatives according 
to the principle of energetic subsidiarity. Critical situations should - with priority - be solved where 
they occur, and EU and national regulation should allow and support market participants to do so. 
There is a need to be able to plan a network combining European and local elements. 
Coordination of procedures is a long chain from investments via scenario-building and planning 
through to markets. The closer market action and reaction is to real time, the greater the need for 
regional security centre initiatives (RSCIs) for an operational exchange on problems and actions 
harmonised by legal stipulations. Regional cooperation can help to deliver a manageable situation 
to e.g. national control centres. Open tools could play a role in facilitating a collaborative approach 
in order to avoid black boxes. In an ideal world this would be controlled independently of business 
interests. 
 
 
2.2 Security of supply 
The participants of the Round Table emphasised that the security of supply should be assured by 
non-discriminative, technology-neutral and cost-efficient solutions in shared responsibility of all 
power plant operators. One question asked by participants was why customers should have 
to pay for intermittency instead of the intermittent generator? Some participants 
pointed out that the issue of intermittency should be seen from a holistic point of view 
also addressing intermittency of demand. Ideally, reliable supply should be established 
through market prices and not through subsidies.  
Other participants of the Round Table noted that security of supply is not only a responsibility of 
power plant operators but also a duty for the grid operators. They argued that to some extent, also 
prosumers should contribute to the security of supply. 
One should take into account more flexible and cost-effective cross-border instruments for backup 
capacities and overcome the so far country-based definition of security of supply. From a 
perspective of integrating intermittent RES, adequacy should be looked at in a regional context to 
examine how to support neighbouring regions in deficit situations. In this context, participating 
Member States would benefit from consistent, potentially even common criteria regarding (e.g.): (i) 
stability of balancing, (ii) voltage, (iii) frequency, and (iv) dispatch especially of firm capacity in 
primary and secondary control. 
The more electricity generation is decentralised, due to RES or other forms of micro-
generation, the more important becomes the shared responsibility for centralised data 
needed to model and operate network systems. Some participants referred to the need for an 
efficient use of conventional and RES generation capacity in combination with the grids before 
considering additional storage options. To this end it is important that all new RES generation 
capacities, including in the kW-range, are integrated into the market. Moreover, the existing 
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potential of flexible generation could be incentivised either by additional capacity payments or by 
wholesale prices reflecting balancing costs. 
Participants discussed how to develop and tackle power generation issues which are 
interdependent to transmission, distribution and storage planning. Some elements were mentioned 
as possible backbone for system stability and security of supply, such as joint security systems6 at 
Member State level taking into account grid extension and RES integration. 
 
 
2.3 Grid infrastructure 
Participants of the Round Tables emphasised the role of network infrastructure to reinforce the 
security of supply and technical integration of RES. The European Commission identified investment 
needs only of transmission and distribution grids of about 600bn Euro in Europe between 2010 
and 2020.7 Network reinforcements are particularly needed on the distribution level (400bn Euro) 
as approximately 95% of RES are fed in at the distribution level.8  
The main challenges are frequency and voltage control, data management, and possibilities to 
intervene more quickly including reactive power management. The more balanced the situation 
is at the local level, the fewer tasks need to be handled via the transmission system. The 
implementation of a flow based capacity allocation mechanism, which takes into account the 
network topology and grid constraints could significantly improve grid utilisation. The additional 
costs, mainly for power plant operators, have to be analysed in view of their impact on wholesale 
prices. 
The added value of a European Electricity Highways System was underlined: Peak demand of 
energy is high in winter in Northern Europe and in summer in Southern Europe. Currently, 
insufficient interconnections are setting limits to additional capacity transfer that could 
close future gaps between supply and demand. The Baltic countries, Scandinavia and the 
Iberian Peninsula need to be better connected to the European grid. Permit procedures and 
expropriation rights differ between Member States, which leads to different speeds of building 
interconnectors. National regulators could contribute to solutions and agree on cross-border issues. 
There is a need for coherent dialogue at European, national and regional level. 
Business cases for the extension9 of electricity transportation need to be considered carefully in 
view of costs and competitiveness. RES producers to date usually do not have to contribute to the 
costs of collecting, transporting, distributing (or storing) the electricity they produce. These costs 
                                                 
6 TSO/DSO and regulators, if required together with operators of firm capacity assets, relevant for the security of 
supply 
7 Approximate figure from DG ENER calculations based on data from PRIMES, ENTSOs, KEMA etc. ; see also: Klaus-
Dieter Borchardt, Director, Internal Energy Market, DG Energy, European Commission, (2013) Towards a single 
energy market - required investment in gas & electricity infrastructure. Retrieved from:  
https://ec.europa.eu/jrc/en/event/scientific-support-energy-markets-28063  
8 Offshore wind parks and other sources will eventually change this pattern. 
9 Cross-border as well as within countries in length (km) as well as into higher voltage levels: e.g. 500/800 kV DC. 
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are covered by network and user tariffs. A robust cost-benefit assessment of 
decentralisation has to be done from an energy system perspective accounting for 
additional costs for grid and storage capacity extension. 
There is global competition for the financing of infrastructure projects and we need a stable 
regulatory framework that drives investments. One has to clarify the conditions under which 
investors can invest in both generation and related infrastructure and to what extent unbundling or 
other regulatory changes may move investment risks.  
There is a need for European and national financing institutions to bridge gaps in financing (e.g. 
Connecting Europe Facility). Projects of Common Interest (PCI) would benefit from faster and more 
efficient permit granting procedures. 
 
The main points of discussion can be summarised as follows: 
 The current enhancement of infrastructure is not keeping up with the expansion of RES 
power generation capacity, which risks increasing system instability: Fast power-load 
changes from intermittent RES power production, in a magnitude that imperils system 
stability, stress grids and fuel based generation assets more frequently and closer to their 
limits. Smarter distribution networks could lower transmission line needs. 
 There should be no discriminatory treatment to any grid users in terms of ancillary services, 
congestion management and balancing. This might require more coordinated action. 
 There is a need for reinforced cross-border cooperation for balancing power. This might 
require a new governance model between regulators and grid operators (TSOs & DSOs) in 
Member States within their respective European region. 
 Macro-economic beneficial interconnector projects should be made top priority in regard to 
national subsidies for new generation capacity as subsidies as such would imply 
unnecessary costs. 
 It is important that top-down approaches (e.g. Network Codes) comply with and support 
bottom-up solutions at regional level following the concept of energetic subsidiarity (The 
idea of this concept is to give priority to least-cost measures in the process beginning with 
the lowest appropriate level in order to manage as much renewable energy as possible at 
local and subsequently regional level). 
 More research and innovation related to grids is needed, e.g. on optimisation through better 
regional interconnection, more flexibility (including storage technologies) and a better 
demand response (including reactive power concepts). 
 
 
2.4 Storage 
The Round Table participants recalled that the intermittent nature of wind and solar energy 
requires back-up generation or cost-effective storage solutions. Currently, the majority of electricity 
produced by RES is fed into the grid directly, in real time. Energy storage could help the integration 
of RES in two ways:  In the short term, more effective energy storage could be used to increase 
flexibility by mitigating intermittency related to the feed-in of RES. Over a longer period, large 
storage capacities could allow seasonally produced of RES to be used in any period of the year in 
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order to secure the energy needs and reliability of supply that are currently met mainly by fossil 
fuels.  
Participants highlighted the need for further research and development (R&D) and 
ongoing demonstration projects which examine and test business models for storage 
solutions. In addition to pumped hydro storage, district heating and combined power and heat, 
larger additional storage potentials could be offered in the future by power-to-gas and enhanced 
battery technologies (e.g. redox-flow, hydro-storage beyond conventional, compressed air, 
central/decentral storage solutions like system-adequate off-peak storage heating). This depends 
also on effective public framework conditions for the deployment of these technologies.  
 
 
Figure 2: Power storage technologies as a function of their cost and development stage. Today, only pumped 
hydro is able to facilitate grid scale RES integration. 
Source: Stathis Peteves, Head of Unit, Energy Systems Evaluation, Joint Research Centre, European 
Commission, (2013) Technology Aspects of the Energy Transition. Retrieved from:  
https://ec.europa.eu/jrc/en/event/scientific-support-energy-mix-27972   
Some Round Table participants argued that intelligent combinations of conventional and RES power 
generation capacity in combination with grid solutions could avoid the need for complex storage 
systems at extra costs. Strong grids could be part of a very effective and economic solution for 
flexibility. 
Other participants underlined that with a RES share exceeding 30%, grid solutions might 
become insufficient and curtailment or storage might be required. Energetically it might 
sometimes be preferable to curtail RES rather than to store. If it is decided to enhance the 
development of new storage solutions, then R&D investments and effective public framework 
conditions are needed. 
13 
 
 
Figure 3: Energy storage systems for households. A combination of a residential PV system with a battery 
system can store the solar energy of very sunny hours for periods of peak demand or when there is no sun, 
allowing self-consumption or grid support. The key benefit is the reduced impact of intermittent injection to 
the grid, thus allowing a higher penetration of PV energy in the electricity mix.  
Source: Håkan Feuk, Vice-President for Policy and Regulatory Affairs, E.ON, (2013) Integrating RES-E into the 
market. Retrieved from: https://ec.europa.eu/jrc/en/event/scientific-support-capacity-markets-and-integration-
renewables-9935 
 
The biggest share of RES capacity is in private hands. If small scale storage (e.g. batteries, 
compressed air) becomes a business case then these RES producers can not only feed in but also 
fit in the grid. In combination with smart demand response, storage could help to alleviate energy 
demand spikes (smart home-energy control systems, electric vehicles, etc.). 
The JRC published a report Assessing Storage Values in Energy Markets.10 The study identifies the 
most relevant issues that electricity storage is facing. There is no universal answer on whether 
storage is a profitable investment or adds value to the system. The storage business case is 
strongly affected by technological parameters. For less mature technologies (batteries, hydrogen) 
those parameters are still evolving. 
The impact of market designs and capacity mechanisms on RES related storage deployment need 
to be better understood. The business case for energy storage will be affected by the 
ongoing regulatory discussion on market design, rules for RES integration, 
considerations on ownership and operation of storage. The potential of pumped hydropower 
energy storage in suitable mountainous topologies might allow regional, cost-efficient integration 
of intermittent RES. In Europe, the installed capacity of pure pumped hydropower energy storage 
amounts to approximately 40 GWel. The capacity of planned or ongoing projects in Europe is 
estimated to about 7 GWel to be built by 2020. The JRC report on "Assessment of the European 
                                                 
10A. Zucker, T. Hinchliffe, A. Spisto, (2013) Assessing Storage Value in Electricity Markets, JRC Scientific and Policy 
Reports. http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/29496/1/2013-10-
09%20edf%20jrc%20power%20storage%20final%20%20%28online%20version%29%20.pdf 
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potential pumped hydro power energy storage" shows that the theoretical potential in Europe is 
significant.11 
A comparison with the existing pumped hydro power storage reported in 14 countries suggests that 
the theoretical potential with existing reservoirs is 3.5 times the current capacity whereas the 
realisable potential based on additional reservoirs is 10 times as much as the existing capacity. 
 
 
2.5 Cost transparency and symmetry of information 
Round Table participants underlined the importance of cost transparency and symmetry of 
information for decision making.12  
There is a need for a (standardised) method to disaggregate and express the real cost of 
energy including commodity cost, transmission/distribution, balancing and re-dispatch, 
subsidies, and costs for capacity mechanisms.  
At present some relief measures are mooted for fuel based power plants, like the removal of price 
ceilings for trading electricity (“Energy-Only Market 2.0”), or subsidies for capacity supply (“Strategic 
Reserve”), etc. However, there is a risk awareness of undesirable development through malpractices 
within the merit order which could hardly be detected and verified by cartel authorities.  
Transparency, standards and sufficient data in quality and quantity at a near-real-time 
level will allow market participants to be more responsive to flexibility needs and to 
optimise assets and operations. 
Grids are facilitators which need to take into account all system elements, generation, storage, and 
the market model. This requires all major stakeholders (regulators, TSO, DSO, generators, flexible 
consumers, etc.) to discuss the key issues for standards to be implemented throughout Europe in a 
regional cross-border strategy. 
 
 
  
                                                 
11M. Gimeno-Gutiérrez, R. Lacal-Arántegui, (2013) Assessment of the potential for European pumped hydropower 
storage, JRC Scientific and Policy Reports.   
http://ec.europa.eu/dgs/jrc/downloads/jrc_20130503_assessment_european_phs_potential.pdf   
12 The European Commission published in January 2014 an in-depth analysis of energy prices and costs in Europe: 
http://ec.europa.eu/energy/doc/2030/20140122_communication_energy_prices.pdf 
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2.6 Balancing and flexibility 
The quick expansion of RES in some regions led to mismatches primarily with grids. The Round 
Table participants emphasised that today, most RES are connected to distribution grids and 
could be balanced in the region itself, reducing the tasks for the transmission grid.  
However, the precondition would be a full market integration of RES, including at the kW scale. 
Better coordinated management of balancing of power between grid operators (power generation 
and grids) together with strong grids and the integration of demand response would make the 
integration of RES more cost-effective. In this context, one needs to be aware of the fact that for 
power generation, an increasing amount of interventions (primarily re-dispatch by TSOs) shorten 
life times of power generation assets, drives maintenance costs and thus poses additional 
profitability risks for investors. All energy producers should have to accept balancing 
responsibility and no distinction should be made between RES and conventional power. 
Grid operators, generators, power exchanges, and consumers should be able to participate in the 
balancing process. The responsibility and impact of balancing on the cost structure, which is 
currently reflected in grid fees, should be shared more fairly, including all actors. Consumers 
(industry and households) should be economically incentivised to contribute to solutions leading to 
more flexibility. 
To integrate a high share of RES, well-planned balancing is needed. Participants underlined that the 
technical integration of RES is mainly a distribution issue where voltage control and 
congestion/overload are the main challenges. Market parties (grid operators, power generators) 
need to be able to obtain relevant data from power generation and smart meters close to real-time 
in order to balance the network more effectively. Harmonisation and integration of market 
based balancing services would provide grid operators with more opportunities to reduce 
the costs of balancing and to minimise the distortion of imbalanced settlement prices.  
Weather forecast systems can also contribute to analyse and better integrate RES generation. This 
includes short-range weather forecast as well as medium and long-term geographical data on 
solar radiation, wind weather patterns, biomass resources as well as water resource data. 
Common or at least interoperable standards for digital control technology could then allow more 
precise control of power generation to match the current demand situation. In order to manage a 
higher amount of intermittent RES at adequate cost, smart design options combining different 
sectors should be further evaluated. New forms of cooperation between utilities, industry 
(e.g. chemicals) and transport (e.g. electro-mobility) could be established. In this context, 
DSOs could act as moderators, enablers and facilitators helping to integrate RES. 
The more balanced the situation at the local level, the fewer tasks need to be handed over to the 
transmission level. Existing infrastructure should be used in innovative ways to create and reach 
most cost-effective solutions for partial local generation adequacy and thereby reducing tasks for 
the transmission grid level. The development and reinforcement of the grids – including cross-
border interconnectors and common scenario-building between regulators, generators and grids 
operators – could help to optimize efficient power balancing. 
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2.7 Dispatch 
Priority dispatch for RES in combination with re-dispatch of fuel based power plants has had a 
detrimental effect on market functioning. Wholesale prices dropped dramatically with RES 
operating at near zero marginal cost. In the current system, conventional power 
production units are mainly used in load-following mode to help stabilise the electricity 
grid.  
In case of re-dispatch of fuel-based electricity by the TSO, only marginal costs are paid and the 
utility makes little (coal) or not sufficient (gas) profit to further invest in, maintain and run fossil 
fuel based power plants. This makes the use of conventional power plants, including high-efficient 
and low emitting state-of-the-art generation units, increasingly economically unattractive, 
preventing further investments. Therefore, priority dispatch for RES can have negative effects on 
carbon emissions depending on the merit order for power plants used in load-following mode. 
Furthermore, re-dispatch should leave fuel based power plants financially indifferent, compared to 
power generating assets which are not re-dispatched. Costs for dispatch and re-dispatch should 
also be transparent. 
 
Figure 4: The current margins for 
electricity generation force many 
conventional power plants out of the 
market, which endangers the security 
of supply in the future. At the same 
time, electricity prices raise the most 
in countries with the strongest RES 
programmes. The reasons being: 
Costs of RES support schemes, grid 
adaptations and costs of firm 
capacity backups in load following 
mode.  
Source: Graham Weale, Chief 
Economist, RWE AG, (2013) Which 
market design can enable a secure, 
low-carbon power supply at lowest 
cost? Retrieved from: 
https://ec.europa.eu/jrc/en/event/ 
scientific-support-energy-markets-
28063 
 
 
Participants noted that there is a need to think about the milestones of a relatively long 
transition period, supporting the gradual phase out of subsidies and mitigating priority 
dispatch for technologies that have reached maturity level. It was discussed that, with a 
RES share of 30%, RES curtailment or RES storage might be required, and that 
depending on the storage cost it may sometimes be preferable to curtail RES rather 
than to store. 
17 
 
Round Table participants highlighted the need for an appropriate future dispatch model taking into 
account balancing responsibility. 
 
Figure 5: Example of power generation of two German coal power plants in load-following mode with re-
dispatch (left) due to priority dispatch of RES, partial load (middle) due to low energy prices and high RES 
production at midday and idle status (right). There is a trend towards lower base and peak prices for 
electricity generation, while marginal costs increase when conventional power plants are in load-following 
mode.  
Source: Christoph Kollenda, Head of Department, enercity - Municipal Energy Supplier Hannover, Germany, 
(2013) Wettbewerbsfähigkeit und Flexibilität in Zeiten der Energiewende. Retrieved from 
https://ec.europa.eu/jrc/en/event/scientific-support-energy-mix-27972  
 
Figure 6: The merit order of short-run marginal costs of available energy sources underlines that even 
without RES priority dispatch, RES with near zero marginal cost will still dispatch on the energy market before 
conventional power plants as long as the integration cost of intermittent energy sources is not taken into 
account. 
Source: Olivier Musset, Global Head of the Energy Group, Natural Resources and Energy Financing Group, 
Société Générale, (2013) Financing Perspective. Retrieved from: https://ec.europa.eu/jrc/en/event/scientific-
support-energy-markets-28063 
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2.8 Demand response  
During the Round Table discussions the need was mentioned to set incentives for modernising 
and increasing demand-side flexibility on a voluntary basis. Demand response measures 
could provide a strong economic signal and play an important role in providing affordable and 
competitive prices for consumers (industry and households).  
Demand-response could lead to a system with a more flexible profile if end-consumers 
could benefit from cheaper off-peak electricity prices. Electricity intensive industries as well 
as regional or municipal utilities are particularly suitable for demand response programmes. 
Various industrial processes and district systems can offer additional advantages, such as thermal 
storage or the use of distributed generation through combined heat and power (CHP) systems. Also 
commercial consumers with large loads (e.g. refrigerated warehouses) are well suited to participate 
in a smart electricity system.  
Currently, end-users do not face marginal energy prices but unit prices, which stay the 
same regardless of the marginal energy price. This discourages consumers to participate 
in demand response measures as the financial incentive is missing. A more capacity-
oriented pricing could mitigate this situation. DSOs/LSOs have a proximity contact with 
consumers, and could help to manage consumption and demand response. Smart home-energy 
control systems could allow households to play an active role and to buy and sell (e.g. with 
photovoltaic and storage) at optimum prices. Decision making by smart consumers could benefit 
from: (i) time-based price signals (e.g. hourly feed-in), (ii) energy management systems to control 
appliances and equipment, and (iii) access and respectively shift to the day-ahead market. Their 
implementation will require technical solutions that could facilitate their take-up by lay people.  
 
 
3. Market design 
Participants emphasised that energy markets today are increasingly pan-European in a 
global context. New market designs should be developed from a European perspective especially 
with regard to security of supply and be more coordinated to improve compatibility with the 
Internal Energy Market. Regional adequacy (establishment of e.g. joint capacity registers, dispatch 
rules and other mechanisms) is likely to also require action at national as well as cross-border 
level. A more structured cooperation also needs an appropriate allocation of tasks. Legislative 
adjustment is needed in relations to TSO/DSO role models, energy trading tasks, and the target 
oriented efficiency of unbundling rules. The challenges in the energy transition could be managed 
more efficiently if grid operators and power generators could synchronize their planning of actions 
based on rules for shared information and responsibility for security of supply. Some participants 
indicated that ownership unbundling unintentionally tends to undermine on-going and 
much-needed coordination between grid operators and power plant operators. 
In order to ensure future security of supply, market design needs to foster investments 
in firm capacity, storage and demand response technologies. The market should be able 
to remunerate flexibility. At the same time, it should minimise barriers to participate in 
the Internal Energy Market and thus should strengthen competition. The European 
Commission has published guidelines on public intervention in electricity markets, addressing 
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further market integration of RES support.13 The majority of participants saw a need to phase out 
priority dispatch gradually and to introduce balance responsibility for RES and increase cross-
border trade in RES as soon as possible.   
Currently, the costs of RES and conventional power generation are not comparable at the same 
level in the same system as long as direct and indirect subsidies are not factored out in a 
transparent manner. There are not only direct costs due to subsidies, but also indirect costs due to 
distorted market prices, intermittency, and higher grid fees. At the same time, there is a trend 
towards lower base load and peak prices for power generation, while average costs increase due to 
partial load operations of power plants in load-following mode (resulting from priority dispatch of 
the growing share of RES). The European Commission has published a communication on energy 
prices and costs in Europe.14 Some participants noted that the externalities of power generation 
beyond CO2-emissions are not harmonised, with distorting effects on competition between 
operators within and across borders.  
In some Member States, all RES volumes sell on the market irrespective of price, 
knowing they will be fully remunerated through – direct and indirect – subsidies. 
However equal rules should apply to all market participants. RES can participate already 
today not only in spot markets but also in intraday and longer term forward electricity markets. 
There is a need to analyse regulatory and market based incentives how to increasingly shift RES 
from spot to future markets and to fully integrate them in the forward, day ahead, intraday, and 
balancing markets. The governance-setup should be smarter and more Europe-wide, with better 
cooperation of power exchanges and the creation of regional virtual hubs to collect area 
information as required. There is no one-size-fits-all market design and every Member State/region 
has its own energy mix; common principles and minimum requirements should be explored. 
 
Three pillars to enhance the political framework have been named:  
o embedding transformation of the electricity system in one European level-playing 
field across technologies and borders with three priorities: 
 Security of supply 
 Market-based approach 
 Low-emission generation 
o the most effective use of regional cross-border synergies, and 
o ensuring the long term competitiveness of European industry. 
Further proposals on a future-oriented market design were discussed, comprising e.g.:  
o Symmetry of information for all market participants based on high quality and 
high-frequency sampled data 
o Close cross-border cooperation between TSOs and DSOs (bottom up) 
o Review of least-cost approach for the integration of RES with regard to 
competitiveness (e.g. auctions) 
                                                 
13 C(2013) 7243 
14
 COM(2014) 21 
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o The EU Emission Trading System (ETS) should focus on CO2-emissions with regard 
to efficiency (g CO2emission/kWh). 
o Long-term storage capacity concepts should be developed in order to avoid 
stranded investments 
o Capacity remuneration to ensure the security of supply with regard to sub-marginal 
revenues from wholesale prices 
o Wholesale prices reflecting the full costs of generation, including CO2-emissions 
and further externalities  
o Cross-border balancing markets, including contribution to balancing: 
 between production and consumption (phase shifter, data exchange) 
 by all generators, including RES, and grid operators 
 through incentives for demand response 
o Improved allocation of interconnection capacities 
Participants saw a need for these measures in order to tackle the three biggest factors creating 
distortions: 
o lack of investments, 
o regulated price spikes,  
o scarcities of rent. 
 
This could be further supported through (i) new trading products of short notice at European energy 
exchanges (e.g. solar or wind bail-out hourly products, which can be bought in case RES cannot 
generate electricity); (ii) cost-efficient integration of intermittent RES and (iii) establishment of an 
European CO2-emission market as key driver for decarbonisation. Further consideration is needed 
on how to revisit user price regulation and how to remove wholesale price caps. 
In this context, the proposed split in two markets for commodity and for capacity has to be 
carefully analysed with regards to effects for further price developments and additional market 
distortions. National subsidy schemes and capacity mechanisms already in place need to be 
assessed in view of such a target model. One could for example design capacity mechanisms close 
to the distribution level. There is a need to analyse to which extent distributed generation can 
provide ancillary services, such as reactive power compensation.  
Four elements of the distribution system need to be considered for the optimisation of costs: 
o National power flow control concepts, with special regard to reactive power 
components; 
o European standards with the possibility for national and regional cross-border 
designs; 
o Efficient power balancing; 
o Reduction of demand/supply asymmetry. 
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3.1 RES support and ETS 
Round Table participants underlined the need to analyse the different national RES support 
schemes for best practice and to explore possibilities of more Europeanised approaches. A clear 
framework is needed to provide confidence to investors. From the investors’ point of view, more 
clearly-defined roles and targets of all actors are needed. 
Generous support schemes in some Member States helped to quickly expand RES share since the 
early 2000s. The focus of RES support schemes was oriented on capacity growth (kWh-
generation) and less on efficiency or demand. As long as RES were a minor share in the 
energy mix, they were easy to integrate. The future drivers of the roll-out of RES 
technologies should focus on the responsibility to maximise the economic efficiency and 
the system integration of a high share of RES.  
In many countries with higher RES share, this already raised issues of who ultimately pays the bill 
for non-market based support schemes, which shield investors from market risks and shift costs 
and risks to other actors (market-based generation, TSO/DSOs, and in the end to non-privileged 
consumers15). Support schemes should be embedded in a market-based approach (e.g. market 
based feed-in premiums, curtailment when prices are negative) in order to increase responsiveness 
to market price signals. Maturity of a technology is reached gradually and support schemes 
should be adapted and eventually phased out, following closely the learning curve of the 
technology. 
Some participants pointed to the need of reducing the complexity and variety of RES support 
systems in Member States. They called for three basic criteria:  
o RES-contribution to the reduction of CO2-emissions,  
o cost-efficiency of RES and  
o technology-neutral support to RES.  
 
                                                 
15 In case of a privileged consumer costs will not be shifted, but his risk will be to lose this privilege. 
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Figure 7: Market-based determination of support levels (integrating costs as well as benefits) suggests that 
technology specific support systems might reduce the efficiency of investment allocation (Data: Council of 
European Energy Regulators, CEER16). Quantitative RES goals should let the market decide on technology 
choices.  
Source: Karen Pittel, Director of the Ifo Center for Energy, Climate and Exhaustible Resources, Representative 
of Euro-CASE Energy Platform, (2013) Flexibility as a driver for a more market based energy mix. Retrieved 
from: https://ec.europa.eu/jrc/en/event/scientific-support-energy-mix-27972  
Round Table participants emphasised the need for common minimum and non-distortive 
requirements that make support schemes and their effects consistent. Member States could decide 
on how to promote RES in a local market according to economic and target-oriented effectiveness. 
The JRC assesses generation cost for e.g. residential photovoltaic systems and prices for household 
electricity. Photovoltaic (PV) electricity cost maps show that PV can already compete in many 
regions without any support scheme and on the basis of household consumer prices.17 Special 
attention should be paid to the question of whether the business case is based on avoiding paying 
grid tariffs and taxes or other fees, as this entails the risk that the power system will be developed 
suboptimally. In countries where PV contributes already to more than about 5% of annual 
electricity production, system operators are known to have difficulties in matching demand and 
supply. The extent depends on availability of local storage, back-up capacity and the demand 
pattern. In order to manage such situations, measures (e.g. curtailment) will be required. This could 
stimulate market solutions to utilise the excess power (e.g. battery storage for self-consumption or 
discharge to the grid when the load demand is higher). 
 
                                                 
16
 Status Review of Renewable and Energy Efficiency Support Schemes in Europe, CEER, 25 June 2013, Ref: 
C12-SDE-33-03 
17 H. Ossenbrink, T. Huld, A. Jäger-Waldau, N. Taylor (2013), Photovoltaic Electricity Cost Maps, JRC Scientific 
and Policy Reports. 
 http://iet.jrc.ec.europa.eu/remea/sites/remea/files/reqno_jrc83366_jrc_83366_2013_pv_electricity_cost_maps.pdf 
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Figure 12: Electricity price difference between PV roof-top systems and household retail prices: red colours 
indicate PV is cheaper than current residential electricity and blue the reverse. This price comparison does not 
include any national incentive or subsidy scheme. What can be read from the map are those locations, where 
either a pricing for a feed-in tariff can be lower than the household electricity price (colours from white to 
red), or where subsidies would be required to make a PV system profitable for the investor (colours from 
white to blue). 
Source: Heinz Ossenbrink, Head of Unit Renewable Energy, Joint Research Centre, European Commission, 
(2013) European Energy Transition - Renewable Electricity and Markets. Retrieved from: 
https://ec.europa.eu/jrc/en/event/scientific-support-energy-mix-27972  
 
Some participants argued that in order to achieve smooth market integration of RES during an 
adequate transition period, binding targets for RES should be avoided to organise a gradual 
phasing out of subsidies and to implement full market integration. The main policy objective should 
aim to reach the CO2-emission targets. 
Some participants noted that a consistent European system for cross-border RES support should be 
subordinated to ETS and the CO2-emission target. In any case, a European scheme for RES would 
further increase cost-efficiency by enlarging markets and mitigating the link between intermittent 
generation and the need for back-up capacity. It was pointed out that massive RES electricity 
exports can also be detrimental to the economic situation of power generators in the importing 
country and thus impair their ability to provide flexible backup capacities. This needs to be taken 
into account in future market designs. This challenge cannot be solved by a single country and, 
therefore, national competences need not contradict coordination at EU level. A common 
coordinated approach seems to be cogent to integrate large volumes of intermittent 
renewables into the energy system. 
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Round Table participants underlined that decarbonisation, which would also reduce the import 
dependency from fossil fuels, should be at the heart of the European economic policy. Participants 
called for an evaluation of support schemes with regard to the maturity level of technology as well 
as with regard to distorting effects of support schemes on ETS and the reduction of CO2-emissions. 
There was consensus that ETS is the most harmonised instrument at European level. 
Price signals are not always comprehensive with regard to the current lack of 
supply/oversupply of ETS-certificates and external factors like cheap coal imports. 
Therefore, ETS has currently not the intended impact and is currently not the leading system as 
politically intended. Most participants agreed that a reinforced ETS should remain the primary 
decarbonisation instrument. 
Participants stated that only a competition-driven European energy market model focusing on 
lowering carbon and associated emissions could go beyond national approaches. Quantitative goals 
for RES might be desirable in combination with ETS-certificates so as to encourage market 
decisions on remuneration. Carbon Capture and Storage (CCS), enhanced storage and other 
technologies should be further researched and demonstrated, taking into account cost 
effectiveness, environmental protection, social acceptance and marketability. 
Support schemes should not contradict the Internal Energy Market and should not 
threaten investment in generation, transmission and distribution. In order to follow a least-
cost approach, national regulation could make use of regional cross-border synergies. Key drivers 
enabling the completion of the Internal Energy Market should include system integration and 
security of supply as well as an orientation towards consumer needs. The impact of support 
schemes on the cost structure should also be evaluated in view of affordability and sustainability 
of energy supply to European households and industry. 
 
 
3.2 Regulation 
During the Round Table discussions it was stated that regulatory uncertainties and market 
distortions are currently the main obstacles for positive investment decisions in flexible generation 
and infrastructure. Projects take a long time before completion and changes in regulation 
make it necessary to realign loan agreements and projects. 
Regulators need to agree on cross-border issues. National regulation should neither contradict nor 
foil the Internal Energy Market. At local and regional level, actors will have to deal with increasing 
levels of decentralised electricity generation. This changes roles and tasks, and would require a 
non-discriminatory regime with equal rights and obligations, (ancillary services, congestion 
management, balancing) for all users connected to the grid, according to standardised industrial 
norms (e.g. for batteries, demand response). This would also require Member States to work hand 
in hand, e.g. on transmission and distribution issues, in order to facilitate timely deployment of the 
required infrastructure. 
Currently, price signals are not sufficient to trigger and steer necessary investments. 
Participants discussed different market models addressing the challenges of ensuring the security 
of supply. In this context, it was hotly debated whether in the short run an intermediate, strictly 
limited phase of regulated investment is possible until other market based solutions are available. 
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For some participants, an integrated market model with capacity payments is seen as the way 
forward to secure reliability of supply. For other participants, capacity mechanisms are seen as just 
another layer to the problem; they argued that already today consumer electricity prices are 
composed of only one-third market-based pricing and two-thirds regulated fees and tariffs. 
 
 
3.3 Investors' confidence – financing issues 
The Round Table participants recalled that the EU 2030 Climate and Energy Policy Framework will 
influence the energy mix for the next decades. Stable framework conditions are key to market 
functioning as long-term signals are needed to ensure effective financing. It was debated whether 
the energy-only market is sufficient to generate these signals and it was noted that infrastructure 
companies (TSOs/DSOs) can raise only a limited amount of debt. New technologies are 
challenging the way of financing investments and managing markets. Most important 
seems to avoid changing direction every 2 or 3 years as the energy transition is a long-term 
process. Roles and tasks for all actors (especially for reliability of supply related to RES-
development) will have to be defined clearly. All markets are characterised by entrepreneurial risks 
(e.g. technological risks) but there are also regulatory risks for investments (e.g. changes in feed-in 
tariffs). Therefore, the policy design must enhance predictability while having sufficient 
flexibility to adjust the framework to investment needs. Many participants argued that a 
single and leading CO2-emission target with an effective CO2-price could be met more cost-
effectively than multiple targets, as it would allow more targeted allocation of investments and 
increased investor confidence. Other participants argued that, in addition to an efficient and reliable 
ETS system, coordination of RES targets and support schemes is required in order to increase 
investor confidence.  
Participants emphasised that, while capital is generally not a scarce commodity, there is a global 
competition among infrastructure projects to find private sector investors. The cost of capital 
depends on the risk the lender is taking as well as the return the owner is expecting to make the 
investment profitable. In order to engage capital at low costs, an investment opportunity needs to 
be competitive and secure at least mid-term profitability. Increasing the share of intermittent RES 
in power generation, producing electricity at near zero marginal cost, reduces operating hours of 
conventional plants and lowers the average wholesale market prices for electricity. This loss of 
profitability of conventional power plants leads to fewer investments.  
There is a particular need for investment models to finance firm capacity assets which 
are necessary to upkeep the security of supply by controlling frequency and voltage (e.g. 
capacities could be auctioned in a competitive, transparent manner). In a competitive and market-
based solution, each provider of generation adequacy should compete on equal terms allowing fair 
competition whilst minimising costs. This should take into account providers of existing and new 
domestic or cross-border capacity, as well as demand-side options, and should be irrespective of 
technology/fuel. It was debated whether the energy-only market can provide price signals for 
longer periods which are important for triggering investments in new power plants and 
infrastructure needed to secure the reliability of supply. Some participants emphasised that there is 
the need for a capacity market or at least for capacity payments for a period of at least 15-20 
years (90€/kWe p.a. to 120€/kWe p.a. for combined cycle plants) to ensure these investments.  
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It was mentioned that long-term debt can bring down financing costs. There are two lending 
conditions of banks to look at long-term financing: either it concerns a highly competitive asset, or 
there is an acceptable regulatory framework. 
Regarding the current situation in European wholesale markets, prices in most Member States with 
high RES shares are dominated by low marginal power generation costs. In some European 
countries peak load will soon be 20% below the installed RES capacity (or twice as high as 
minimum load). Depending on the availability of interconnectors and purchasing arrangements, 
countries with high shares of RES might impact the wholesale price level in neighbouring countries. 
In this environment, it may not be consistent with investors' fiduciary interests to invest in flexible 
generation assets, although these are needed to safeguard the security of supply. If capital can be 
mobilised in such an environment, it may come with a high investment risk at a corresponding 
degree of leverage. 
Changes in market design do not change the underlying financial economics of raising 
asset values in the event of capacity shortage. There are always two-sided benefits of effective 
regulatory capacity pre-commitments: (i) de-risking for operators/investors; (ii) guarantee of 
security of supply for politicians/customers. With the current market design, low carbon generation 
of substantial equity is not affordable. Intermittent renewables currently cannot ensure the security 
of supply but create a huge risk of sunken cost for fuel-based electricity generation. Private 
investors are reluctant to invest in new electricity generation assets. Meeting climate and energy 
targets at lowest power generation costs will remain very capital intensive. Therefore annuity costs 
of capital should be minimised and investors' risks should be limited primarily through a stable 
regulatory framework. 
 
Apart from that, financing has to meet several criteria to be of value for investors: 
o economies of scale;  
o high leverage (e.g. 80% debt; 20% equity);  
o tenure of debt to match cash flow profile of utility sector (16-18 years);  
o fair allocation of risks between the developers and the investors. 
 
Besides commercial banks there are four different financing opportunities for developers:  
o venture capital companies could enter in the early construction stages (particularly 
in offshore wind) and later sell the plant to an energy utility;  
o energy utilities could take the power purchase agreement on their balance via 
corporate finance;  
o new products on the energy-only market could secure the necessary reliability (e.g. 
long forward contracts with more than 4 years);  
o capacity mechanism could secure necessary investments. 
 
 
In order to attract more capital for the energy market, one needs to be aware of: 
o the market environment;  
o at what cost this capital should be raised;  
o at what risks investors finance the market. 
 
 
27 
 
3.4 Capacity issues 
It was hotly debated by the Round Table participants whether Member States should implement 
capacity mechanisms as a market intervention to secure the future reliability of supply, or if the 
roots of the problem can be tackled via the energy-only market. Within the existing system, the 
problem will enhance with the increasing share of RES.  
It was stated that the more successful capacity mechanisms will be, the more they will dampen 
peak prices. Potential capacity mechanisms tend to further constrain the energy-only market and 
have a (distorting) effect on energy prices; they will ideally have to be preceded by improvements 
to market functioning. Capacity mechanisms are already implemented or are being implemented in 
several Member States. The methods to determine the needs for capacity mechanisms are 
diverging. Efforts should be made to harmonize these methods on a European scale in order to 
reach the same diagnosis and to avoid negative impacts of incoherent mechanisms on the market.  
Other participants argued that peak prices are necessary for the energy-only market, although in 
several cases high prices triggered market interventions by the policy maker. Some participants 
proposed a design where the electricity consumer would define the level of security of supply and 
pay for it, according to his/her decision on the desired reliability level. The consumer or the utilities 
would be responsible to purchase verifications of security of supply, which are also thought to 
potentially incentivise investments in flexible generation. 
Part of the discussion was whether security of supply is just another “tradable good” to 
be additionally paid for by consumers, without distinction between industry and 
households. Participants underlined their concern about affordable energy prices for all 
consumers. 
The following capacity mechanism requirements have been named by participants: 
 Capacity mechanisms should be compatible with the Internal Energy Market, open to cross-
border cooperation and close to the market in line with European standards to be 
developed and to be implemented according to needs in Member States.  
 Capacity mechanisms should be designed to ensure security of supply under the condition 
of growing intermittent RES shares and should not be used to meet other objectives.  
 Capacity mechanisms should be market-oriented, non-discriminatory, technology-neutral, 
and taking into account demand response and avoid windfall profits for generators.  
 Capacity mechanisms may also mobilise cross-border capacities and reduce national 
margins accordingly. Whether in a regional approach or not, no distinction should be made 
between RES and fuel based power generation. 
An uncoordinated implementation of a capacity mechanism in one country could have 
negative impacts upon neighbouring countries. Incompatibility of different capacity 
mechanisms should also be avoided. 
 
Pro capacity mechanisms 
For some participants it seemed unavoidable that the energy-only market will be complemented 
with solutions for capacity financing – at least mid-term – in many European markets, often driven 
by a large and fast growing share of intermittent RES at near zero marginal cost power generation. 
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A high degree of security of supply (e.g. loss-of-load disruptions of less than 3h/p.a.) requires back-
up power plants that will only be operated a few hours per year. There is no business case for that 
and a mechanism ensuring these backup capacities is needed.  
In economic terms, the energy-only market has a major shortcoming: prices are high when markets 
are tight. For new investments and for fully written-off assets needed to secure the reliability of 
supply, prices would need to be high for a longer period – implying unacceptably high risks for the 
security of supply. On the long-run the operator of power plants must earn more than marginal 
costs in order to cover the maintenance of aging generation assets. 
In countries with high shares of RES, the market is dominated by RES generation assets at near 
zero marginal cost, resulting in insufficient revenues for many conventional power plants from the 
energy-only market. A capacity mechanism appears to be needed to address on average 20 
year payback period of a power plant. Following a least-cost approach, any capacity solution 
will have to be market-based, technology-neutral and open to cross-border participation. The 
resulting electricity market design would then consist of an energy component and a capacity 
component. 
Participants asked how the consumer can benefit from a capacity mechanism in one 
country if this capacity is consumed in a neighbouring country. Coupling and a graduate 
harmonisation of capacity mechanism are deemed possible. 
 
Contra capacity mechanisms 
State intervention in generation capacity investments can slow down cross-border 
interconnection investments and could lead to negative side effects upon neighbouring 
countries. An uncoordinated implementation of a capacity market in one country can distort 
competition in the market coupling region. 
The more successful capacity markets will be, the more they will dampen peak prices. But in the 
end, capacity mechanisms further constrain the energy-only market and have a distorting effect on 
energy prices and markets. Therefore the design is crucial. Capacity should rather be managed with 
improvements to market functioning. 
In any case, customer energy prices consist of more taxes and subsidies than actual energy costs. 
First of all, there is a need for cost reflective prices, and for cross-border balancing markets with 
improved interconnection capacities.   
 
 
4. How to proceed 
The participants welcomed the Round Table discussions on Scientific Support to Energy Transition 
from a European Perspective as a forum to exchange views on the needs of industry in the light of 
the rapid evolution of the electricity sector.  
 
The transition to a low-emission and resource efficient economy providing affordable and 
sustainable energy to households and industry is one of the major challenges Europe is facing. In 
order to lead to a stable arrangement, this requires the provision of qualified scientific support to 
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European and national policy-making processes taking into account all factors influencing the 
energy transition. The future climate and energy framework should increase the competitiveness of 
energy systems, while gradually reducing greenhouse gas emissions and strengthening the national 
as well as the European security of supply.  
 
Round Table participants expressed their interest in continuing a structured dialogue with the 
European Commission. 
 
Possible topics to be discussed further could include: 
 
 The development and coordination of legally ensured and applied common principles and 
technical standards for cross-border cooperation related to the maintenance of the security 
of supply in European regions. 
 The development and promotion of renewable energy sources in accordance with the 
Internal Energy Market, including the identification of best practices on how to finance the 
related costs and how to phase out the support when it is no more necessary.  
 A cost-effective system for reducing industrial greenhouse gas emissions with an emphasis 
on (power generation) efficiency. 
 Cost-effective mechanisms for encouraging energy efficiency and demand response. 
 Close coordination between grid operators at different levels. 
 National target plans for competitive, secure and sustainable energy, deriving from jointly 
analysed and justified quantitative EU targets. 
 
 
The Joint Research Centre as the in-house science service of the European Commission supports 
energy policies with a broad range of scientific and techno-economic analyses. In order to support 
the reform and reorganisation of Europe's energy policy into a new European Energy Union, the JRC 
intends to create a European Science for Energy Policy (ESEP) network.  
 
The network aims at providing the best and most relevant scientific evidence-based support to the 
European policies concerning energy security, systems and market.  ESEP-N will be a federation of 
interconnected research centres and laboratories, pooling together available resources and 
expertise in key European research institutions. The network will be organised as a set of National 
Scientific and Technical nodes, which will structure the contacts with all concerned stakeholders for 
each of the topics under discussion. 
The main output of the Network will be the ex-ante production of scientific and technical 
assessment focusing on the emerging systems, technologies and services, thus supporting the 
policy making processes,. For meeting this goal, ESEP-N will structure its activities along Working 
Groups, specifically set up in connection to concrete policy initiatives of the European Commission. 
ESEP-N will be a key component of other high-level initiatives by the JRC, such as the Knowledge 
Centre on the European Energy Union, proposed for offering a full-fledged backing to the 
European energy Union initiative of the European Commission; and the Knowledge Centres for a 
Resilient Europe, proposed to support the development of a coherent and comprehensive EU 
approach to resilience in the EU. 
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5. References 
5.1 Abbreviations and acronyms 
ACER   Agency for the Cooperation of Energy Regulators 
BMWi   German Federal Ministry for Economic Affairs and Energy (former Federal 
   Ministry of Economics and Technology) 
CCS   Carbon Capture and Storage 
CHP systems  Combined heat and power systems 
DG ENER  European Commission, Directorate-General for Energy 
DG JRC   European Commission, Joint Research Centre 
DSO   Distribution System Operator 
ENTSO-E  European Network of Transmission System Operators for Electricity 
ESEP-N   European Science for Energy Policy network 
ETS   EU Emission Trading System 
Firm capacity  The amount of power generation which can be guaranteed to be available 
   at a given moment. 
LSO   Local System Operator 
Member States  Member States of the European Union 
Network Codes  A set of rules drafted by ENTSO-E, with guidance from ACER, to facilitate 
   the harmonisation, integration and efficiency of the European electricity 
   market. 
PCI   Projects of Common Interest: To help create an integrated EU energy  
   market, the European Commission has drawn up a list of projects of  
   common interest. These projects may benefit from accelerated licensing 
   procedures, improved regulatory conditions, and access to financial support 
   from the Connecting Europe Facility (CEF) between 2014 and 2020. 
Prosumer  An energy consumer who is creating or storing electricity and, in some  
   cases, selling it back into the grid.  
PV   Photovoltaic 
RES   Renewable Energy Sources – here: intermittent photovoltaic and wind 
RSCI   Regional security centre initiatives 
Security of supply here: available, affordable and reliable source of power 
TSO   Transmission System Operator 
 
 
 
 
31 
 
5.2 Participants of the Round Tables 
on Scientific Support to Energy Transition from a European Perspective 
NAME SURNAME ORGANISATION ORG_POSITION 
Paula Abreu Marques European Commission, DG Energy 
Head of Unit Renewables and CCS 
Policy  
Dries Acke European Climate Foundation Policy Manager 
Stefan  Aeschimann ALPIQ Holding AG Head of Corporate Public Affairs 
Alexandre  Affre Business Europe 
Senior Adviser on Energy and 
Environment 
Ana Aguado Friends of the Supergrid CEO 
Fatma  
Ahmed  
Turkish Industry & Business 
Association 
Researcher intern 
Gerlind Ahrens 
Permanent Representation of the 
Federal Republic Germany 
Counsellor 
Eero Ailio European Commission, DG Energy 
Deputy Head of Unit Retail markets; 
coal & oil 
Ismail  
Alparslan Ece  
Turkish Industry & Business 
Association 
Researcher intern 
Sofia Amor 
European Commission, Joint 
Research Centre 
Policy Officer 
Marika Andersen Bellona Europa 
EU Policy & Communication 
Adviser 
Aleksandra Arcipowska 
BPIE – Buildings Performance Institute 
Europe 
Project Manager – Data Hub 
Greg Arrowsmith EUREC Policy Officer 
Pablo Asbo Avisa Partners Associate Director 
Bela Atzel 
European Commission, Joint 
Research Centre 
Policy Coordinator 
Ayca  
Ayanlar 
Turkish Industry & Business 
Association 
Researcher intern 
Dominik Bach KfW Bankengruppe  Liaison Office to the EU  
Christian Baer European Energy Exchange AG Political Communications  
Maximilian 
Conrad  
Baldinger European Parliament Parliamentary Stagiaire 
Coraline Bardinat WELLCOM Opinion Consultant in Public Relations 
Geraldine Barry 
European Commission, Joint 
Research Centre 
Head of Unit External 
Communications 
Ugnė  Bartašiūtė 
Permanent Representation of 
Lithuania to the EU 
Assistant 
Claus Beckmann 
Communications & Government 
Relations BASF Group 
Head of Energy and Climate Policy 
Chris Beddoes CONCAWE/EUROPIA Director General 
Martina Beitke 
European Chemical Industry Council 
(Cefic) 
Manager Energy and Climate Policy 
Mark  Bennett STEAG GmbH 
Head of Credit and Risk, Finance 
Department 
Stephane Berghmans Elsevier   
Elise Bessières 
European Economic and Social 
Committee (EESC) 
Section for Transport, Energy, 
Infrastructure and the Information 
Society (TEN)  
Lone Bie Pedersen Danish Energy Association Policy Assistant 
Dirk  Biermann 50Hertz Transmission GmbH 
Chief Markets and System 
Operations Officer 
32 
 
Peter Birkner Mainova AG Executive Member of the Board 
Oliver Blank 
BDI (Federation of German 
Industries).  
Director European Affairs of ZVEI ; 
Secretary General of T&D Europe 
Hanna Blankemeyer VDMA European Office 
Adviser Technical and 
Environmental Affairs & Energy 
Policy  
Hans-Peter Boehm Siemens Vice President Government Affairs 
Elisa Boelman 
European Commission, Joint 
Research Centre 
Policy Analyst for Energy 
Bernd Bogalla Gesamtverband Steinkohle e. V. Head of Brussels Office 
Florian Böger 
European Association of Gas and 
Steam Turbine Manufacturers  
Manager of European Affairs, EU 
Turbines 
Margarida Bolzer Business Europe Adviser, Industrial Affairs 
Laurent Bontoux 
European Commission, Joint 
Research Centre 
Policy Analyst for Eco-industries 
Foresight 
Klaus-Dieter Borchardt European Commission, DG Energy Director Internal Energy Market 
Peter Botschek 
European Chemical Industry Council 
(Cefic) 
Director Energy, Health, Safety & 
Environment 
Reinhilde Bouckaert 
Federal Public Service Economy, 
SMEs, Self-employed and Energy, 
Belgium 
Policy Advisor 
Djémila Boulasha RTE - Réseau de transport d'électricité 
Responsable Affaires publiques 
européennes 
Angelika Boura 
Permanent Representatoin of Greece 
to the EU 
Expert Counsellor A 
Anne-Charlotte Bournoville 
European Commission, Joint 
Research Centre 
Assistant to the DG 
Šárka   Brábníková 
Permanent Representation of the 
Czech Republic to the European 
Union  
Head of Unit SEB, Research 
Attaché 
Jacek Brandt 
Polish Power Exchange, Business 
Development Bureau 
Director International Cooperation 
and Regulatory Affairs 
Frauke Braun 
Bundesministerium für Umwelt, 
Naturschutz und Reaktorsicherheit  
Grundsatzfragen der Europäischen 
Klima- und Energiepolitik; Neue 
Marktmechanismen  
Vera Brenzel E.ON  
Head of Representative Office 
Brussels 
Karl Ludwig Brockmann KfW Group 
Vice President, Group Officer 
Environment and Sustainability 
Martin  Brough Deutsche Bank Director Utilities Research 
Christian Buchel Deputy Director General of ERDF Vice President of EDSO 
Baptiste Buet AREVA Brussels Director 
Jiri Buriánek 
General Secretariat of the Council of 
the European Union 
Director, Transports, 
Telecommunications and Energy 
Jerzy Buzek European Parliament 
MEP, Former President of the 
European Parliament 
Francesca Campolongo 
European Commission, Joint 
Research Centre 
Head of Unit, Scientific Support to 
Financial Analysis 
Isabel Cancela de Abreu  European Renewable Energy Council Policy Adviser 
Dominique Candrian PQ Energy CEO and Partner 
Nelly Castilla García  
CO2 Capture, Transport and Storage 
Technology Program  
Delegate in Brussels 
Kristina Čelić Ministry of Economy, Republic of Director Energy Sector 
33 
 
Croatia 
Angel Chamero Ferrer 
Ministry of Industry, Energy and 
Tourism, Spain  
International Energy Affairs, Senior 
Technical Advisor 
Florian Chapalain ESO Policy Officer 
Victor Charbonnier ERDF EU Policy Officer 
Olivier Chatillon ERDF Head of ERDF Office in Brussels 
Hélène Chauveau Représentation Permanente de la 
France auprès de l'Union européenne 
Conseillère adjointe énergie 
Theodoros  Christopoulos 
Permanent Representation of Greece 
to the EU 
Energy Attaché 
Hakan  
Cikrikci  
Turkish Industry & Business 
Association 
Researcher intern 
Marie Claerbout GDF SUEZ European Policy Analyst 
Patrick Clerens 
EPPSA – European Power Plant 
Suppliers Association 
Secretary General 
Renzo Coccioni Schneider Electric MV Strategy & Marketing Director 
Vincenzo Conforti ENI 
European Government Affairs 
Manager 
Giorgio Corbetta 
EWEA - The European Wind Energy 
Association asbl/vzw 
Stable Frameworks Analyst 
Claire Couet EURELECTRIC Advisor DSO Unit 
Detlef Dauke 
German Federal Ministry of 
Economics and Technology 
Director-General, Head of 
Department for Energy Policy 
Luciano de Castro Northwestern University Assistant Professor 
Patrick De Leener Coreso CEO 
Hermann de Meer University of Passau 
Chair of Computer Networks and 
Computer Communications 
Marcelo de Moura Torres Smart Energy Demand Coalition Policy Officer 
Giovanni De Santi 
European Commission, Joint 
Research Centre 
Director, Institute for Energy and 
Transport 
Marc Deffrennes European Commission, DG Energy  Officer, Nuclear Engineer 
Jos Delbeke 
European Commission, DG Climate 
Action 
Director-General 
Bram Delvaux KU Leuven 
Institute of Energy and 
Environmental Law 
Cynthia Dennis 
European Commission, Joint 
Research Centre 
Administrative Assistant - Events 
Manager 
Bertrand Deprez Schneider Electric European Affairs Manager 
Michel Derdevet ERDF Secretary-General 
Sascha Dietrich 
German Federal Ministry of 
Economics and Technology 
Division IIIB1 - Energy Law, 
Electricity and Gas Regulation 
Julian Dijol CECODHAS – HOUSING EUROPE Policy Coordinator 
Janine Dobelmann 
ZVEI - Zentralverband Elektrotechnik- 
und Elektronikindustrie  
Europa-Referentin 
Henk Don 
Netherlands Authority for Consumers 
and Markets (ACM)  
Member of the Board and Vice-
Chair 
Bettina  Dorendorf  European Commission, DG Energy 
Energy Efficiency Unit - Policy 
Officer 
Maximilian Dornieden EWE AG Staff Brussels Office 
Maria João  Duarte 
The European Association for Storage 
of Energy 
Policy Officer 
Philippe Dumas European Geothermal Energy Council  Secretary General 
François-Xavier  
Dumont de 
Chassart 
TOTAL S.A. Delegate European Affairs 
Matthias Dürr RWE AG Head of RWE Brussels Office 
34 
 
Dana Dutianu 
European Commission, Executive 
Agency for Competitiveness and 
Innovation (EACI) 
 
Renewable Energy Unit, Project 
Officer 
Arnaud Duvielguerbigny COGEN Europe Head of Policy 
Johann Ludwig Duvigneau 
German Federal Ministry of 
Economics and Technology 
Security of Supply, Power Plants, 
Wholesale Electricity Market 
Niels Ehlers 50Hertz Transmission GmbH 
Head of Energy- Market and 
Process Development 
Jochen Ehlgötz TechnologieRegion Karlsruhe GbR Director 
Kim Erik Eide The Brussels Office SA Account Executive 
Ettore Elia Terna 
Head of National Transmission Grid 
Planning 
Anders  Elverhøi University of Oslo Director UiO Energy 
Ulla Engelmann 
European Commission, Joint 
Research Centre 
Head of Unit, Interinstitutional and 
Stakeholder Relations 
Ulrike Engels 
German Federal Ministry of 
Economics and Technology 
Deputy Head of Division, European 
Energy Policy, Energy Charter 
Abel David 
Enriquez 
Rodriguez 
ENAGAS EU Regulatory Affairs Manager 
Peter  Faross European Commission, DG Energy Deputy Director General (Retired)  
Salvatore Ferraloro 
European Commission, Joint 
Research Centre 
Assistant to the Resources Director 
Antonin Ferri 
Représentation Permanente de la 
France auprès de l'Union européenne 
Conseiller pour la politique de 
l'énergie 
Håkan Feuk E.ON Vice-President 
Antje Fiehn 
BDI/BDA The German Business 
Representation 
Senior Advisor 
Valentia Fineo 
Liaison Office of the Autonomous 
Province of Trento 
  
Cheryl Fisher European Investment Bank Director Energy Department 
Francesco Florindi 
European Commission, Joint 
Research Centre 
Stagiarie 
Dorothea Fohrbeck 
Permanent Representation of the 
Federal Republic of Germany to the 
EU 
Leiterin des Referats Bildung und 
Forschung 
Marco Foresti ENTSO-E Market Advisor 
Ilse Forrez Essenscia Advisor Energy & Climate 
Daniel  Fraile  
Climate Action Network Europe  (CAN)  
Senior Policy officer EU Energy and 
Climate 
Sebastian Franke 
German Chemical Industry 
Association  
Department of Energy and Climate, 
legal Affairs and Taxes 
Marcus Franken E.ON  
Political Affairs and Corporate 
Communications 
Tomasz Frankowski 
Permanent Representation of the 
Republic of Poland 
II Secretary (Energy, Atomic 
Questions) 
Folker Franz ABB Head of EU Public Affairs 
Christian Friebe Thüga Aktiengesellschaft Referent Grundsatzfragen 
Pia Maria Funari ENEL Senior Manager 
Filippo Gagliardi 
EWEA - The European Wind Energy 
Association asbl/vzw 
EWEA Project Manager 
Stelian Gal Romanian Energy Center President 
Jean Philippe Gammel 
European Commission, Joint 
Research Centre 
Assistant to the Deputy Director 
General 
Roger Garbil 
European Commission, DG Research 
and Innovation 
Research Scientific & Technical 
Project Officer 
Jocelyne Gaudin 
European Commission, Joint 
Research Centre 
Head of Unit JRC 
35 
 
Jonathan Gaventa 
E3G, Third Generation 
Environmentalism  
Programme Leader 
Nima Ghaeni Thüga AG Head of Project Management 
William Gillett 
European Commission, Executive 
Agency for Competitiveness and 
Innovation (EACI) 
Head of Unit for Renewable Energy 
Francesco Giorgianni ENEL Holding 
Senior Vice President, Public 
Affairs 
Kathrin Glastra Heinrich-Böll-Stiftung European Union 
Project Coordinator, Climate and 
Energy Policy Programme 
Stefan-Jörg  Göbel Statkraft  Head of Trading & Origination 
Aurélie Gommenginger 
European Commission, Joint 
Research Centre 
Policy Coordinator 
Michael Goodwin 
Permanent Representation of Ireland 
to the EU 
Energy Attaché 
Olivier Grabette 
RTE (Réseau de Transport 
d'Electricité) 
Director 
Oliver Graf Wintershall Head of European Affairs 
Urska Grahek 
European Commission, Joint 
Research Centre 
Policy Officer 
Per-Olof Granström EDSO Secretary General 
Hanna Grotz 
EnBW Energie Baden-Württemberg 
AG, Repräsentanz Brüssel 
Praktikantin Wirtschaft und Politik  
Christian Growitsch 
Institute for Energy Economics (EWI), 
University of Cologne; Representative 
of the Euro-CASE Energy Platform 
Director Applied Research 
Luca Guenzi TURBOMACH SA Project Engineer 
Eva Guzek Marshal's Office of the Lodzkie Region Researcher 
Bente Hagem Statnett 
Executive Vice President 
of Commercial Development 
Michael Hager 
European Commissioner, Cabinet of 
Commissioner Günther Oettinger 
Head of Cabinet 
Lenka Hajnovicova 
European Federation of Energy 
Traders (EFET) 
Junior Legal and Regulatory 
Associate 
Moritz Haller 
European Commission, Joint 
Research Centre 
Policy Coordinator 
Kevin Hamon ADS Insight  Consultant 
Xavier Hansen 
European Association for Storage of 
Energy - EASE 
Policy Assistant 
Donika  Hasanaj 
Liaison Office of the Autonomous 
Province of Trento, Italy 
Assistant 
Emmanuel Haton BP 
Director European Government 
Affairs 
Tomas Havelka 
Czech Business Representation to the 
EU 
Project and Policy Manager 
Kristina Haverkamp 
Permanent Representation of the 
Federal Republic of Germany to the 
EU 
Head of Economic Department 
Sven Heim 
Centre for European Economic 
Research (ZEW)  
Researcher 
Johanna  Helbig Bavarian Research Alliance GmbH Assistant 
Walburga Hemetsberger Verbund AG Head of EU Office 
Eva Hennig Thüga AG Vice President for Policy Issues 
Edith Herczog European Parliament 
MEP, Member of the Committee on 
Industry, Research and Energy 
36 
 
Rudolf  Hielscher 
National Academy of Science and 
Engineering 
Head of Brussels Office 
Tor Eigil Hodne Statnett Director EU-Office  
Franz-Gerd  Hörnschemeyer IG BCE 
Vice President, Economic and 
Industrial Policy, Department for 
Mining- and Energy Policy 
Andrea  Immendoerfer Karlsruhe Institut of Technology (KIT) Research Assistant 
Ebubekir Isik 
Confederation of Businessmen and 
Industrialists of Turkey 
Policy Adviser 
Georg Jacobs RWTH Aachen University 
Head of the Institute of Machine 
Elements and Machine Design  
Sara Jaganjacova European Commission, DG Energy Trainee 
Jürgen Jähnert MFG Baden-Württemberg mbH  
Head ICT and Technology 
Networks  
Marianna Jakab 
Permanent Representation of Hungary 
to the EU 
Energy Attaché 
Pavel Jakovlev Cambre Associates 
Consultant for Cambre Associates 
in Brussels 
Luka Jazbec 
The European Power Plant Suppliers 
Association 
Policy Assistant 
Peter Hjuler Jensen DTU Wind Energy Vice Director 
Thérèse Jérôme GDF SUEZ Senior Lobbyist 
Mark  Johnston European Policy Centre Adviser to 350 & EPC 
Robert  Judd GERG Secretary General 
Johannes Jung 
State of Baden-Württemberg to the 
European Union 
Head of Representation 
Carl Caspar Jürgens Netzwerk Institut Partner 
Przemysław Kacprzak 
Polskie Sieci Elektroenergetyczne 
S.A.   
Senior Specialist 
Ene Kadastik 
Permanent Representation of Estonia 
to the EU 
Counsellor for Scientific Affairs  
Kaija Kainurinne TVO  Head Brussels Office 
Tahir Kapetanovic Austrian Power Grid  Head of National Control Center 
Cécile Kérébel European Parliament 
DG Internal Policies of the Union, 
Policy Expert ITRE 
Joris Knigge Edso for Smart Grids Senior Innovator 
Manuel Knoll Verband der Automobilindustrie (VDA) Researcher 
Maciej Kołaczek 
Permanent Representation of the 
Republic of Poland to the EU 
Energy Attaché 
Stephan Kolb Statkraft AS Head of Public Affairs Brussels 
Pirjo-Liisa Koskimäki 
European Commission, Directorate-
General for Energy 
Head of Unit Energy Efficiency 
Tereza Koudelkova 
Czech Business Representation to the 
EU 
Policy Manager 
Karel Kovanda CEZ Manager, Brussels Office 
Rolandas Kriščiūnas 
Lithuanian Presidency of the Council 
of the European Union 
Vice-Minister of Foreign Affairs 
Alexander Kronimus 
German Chemical Industry 
Association 
Department of Energy and Climate, 
Legal Affairs and Taxes 
Tatiana  Krylova Wintershall Holding GmbH Deputy Head of European Affairs  
Joanna  Kulpa 
Permanent Representation of the 
Republic of Poland to the EU 
Intern 
Sanjeev Kumar Change Partnership Founder 
Susanne Kuschel BASF - The Chemical Company 
Senior Manager Energy and 
Climate Policy 
37 
 
Giovanni La Placa 
European Commission, Joint 
Research Centre 
Policy Analyst, Unit A2 
Waldemar Lagoda Ministry of Economy, Polska Head of Unit 
Patricia Lambert 
European Commission, Joint 
Research Centre 
Events Manager 
Paulo Landi Sustainable Consumption Foundation President 
Andreas Landwehr EUREL General Secretariat 
Representative of VDE Association 
for electrical, electronic & 
information technologies 
Michael Langer Diehl Brussels Head of Brussels Office 
Fernando Lasheras Iberdrola Director Brussels Office 
Matthias Lauber RWE AG EU Affairs 
Jéröme Le Page 
European Federation of Energy 
Traders (EFET), Electricity Committee 
Market & Regulation Consultant 
Marion Le Roy eurogas Economic Manager 
Malte Lembrecht Siemens AG 
EU Representation Office, 
Government Affairs 
Jan Willem Lenders 
BDEW German Association for Energy 
and Water Industries e.V. 
Adviser for European Energy Policy  
Liam Lidstone Energy Technology Institute Strategy Manager 
Gunnar Lorenz EURELECTRIC Head of Unit, DSO Networks 
Laurin  Lorenz 
European Region - Tyrol - South Tyrol 
- Trentino 
Member of staff 
Ross Loveridge Scottish Government EU Office Senior Policy Officer 
Philip Lowe 
European Commission, Directorate 
General for Energy 
Director-General 
Antonio Lucio-Villegas Red Eléctrica de España, SAU Director Oficina de Bruselas 
René  Lüddecke  EWE Aktiengesellschaft Head of Brussels office 
Teresa  Luis Ruiz ENDESA Head of Endesa Brussels Office 
Karin Lukas Eder Bavarian Research Alliance GmbH 
Representative of the Liaison Office 
in Brussels 
Karin Lukas-Eder 
BayFOR-Representative Brussels 
Office  
Bavarian Research Alliance  
Jacques Lukasik Euro-CASE Secretary General 
Bengt Magnusson Svensk Energi-Swedenergy-AB  
Editor in Chief and European 
Correspondent, ERA Magazine 
Nineta Majcen 
European Association for Chemical 
and Molecular Sciences (EuCheMS 
Secretary General 
Pavla Mandatova EURELECTRIC Advisor – Networks Unit 
Anders  Marvik Statoil 
Vice President and Head of the 
Statoil EU Affairs Office 
Marcelo Masera 
European Commission, Joint 
Research Centre 
Head of Unit, Energy Security 
Gaetan Masson 
European Photovoltaic Industry 
Association 
Head of Business Intelligence 
Florian Mast 
European Region - Tyrol - South Tyrol 
- Trentino 
Director 
Michel Matheu EDF 
Director of the Corporate Strategy 
Division 
Siim Meeliste 
Estonian Ministry of Economic Affairs 
and Communications 
Executive Officer of the Energy 
Department 
Balázs Mellár European Parliament 
DG Internal Policies of the Union, 
Economic and Scientific Policy 
Eberhard Meller EWE Aktiengesellschaft Senior Counsellor 
Carolina Melo Duarte European Commission, DG Energy  
Unit B3 Internal Market III: Retail 
markets, coal and oil, Trainee 
38 
 
Arnaud Mercier  
European Commission, DG Research 
and Innovation 
Policy Officer RTD-K.1 
André Merlin CIGRE President of MEDGRID 
Huseyin 
Mete Eryilmaz  
Turkish Industry & Business 
Association 
Researcher 
Michael Metzger Siemens AG, CT RTC POA Technical Director Smart Grid 
Dirk-Jan Meuzelaar Utility Support Group 
Advisor commercial and regulatory 
affairs 
Władysław Mielczarski Technical University of Lodz 
Professor in Electric Power 
Engineering 
Małgorzata  Mika-Bryska 
Ministry of Economy, Energy 
Department 
Deputy Director 
Russel Mills 
European Chemical Industry Council 
(Cefic) Dow Chemical 
Member of the Cefic Energy 
Programme Council, Global 
Director Energy and Climate Policy  
Sofia  Minero 
European Association for Chemical 
and Molecular Sciences (EuCheMS) 
Public Affairs Officer 
Małgorzata Misiewicz  
Polish Permanent Representation to 
the EU  
Counsellor for Scientific Affairs  
Simone Mittl BMW Group Representative Office Brussels 
Joris Morbee 
European Commission, Joint 
Research Centre 
Modelling and Coordination of 
Scientific support for Impact 
Assessment 
Daniel Muether Bundesnetzagentur  
International Coordination Energy 
Regulation 
Béla Murányi 
Permanent Representation of Hungary 
to the European Union 
Counsellor, Research & Innovation 
Olivier Musset Société Générale 
Global Head of the Energy Group, 
Natural Resources and Energy 
Financing Group 
Simonetta Naletto Enel EU Public Affairs Senior Manager  
Miroslava Naneva 
European Commission, DG Research 
and Innovation 
Policy Officer - Unit K1 
Lucie Nenadalova Research Centre Rez Junior Researcher 
Axel Nevens 
European Commission, Joint 
Research Centre 
Assistant to the DG 
Pierre Nicolas 
European Commission, Joint 
Research Centre 
Policy Officer 
Philipp Nießen 
The Federation of German Industries 
(BDI) 
Energy policy 
Vena Nievergelt 
European Commission, Joint 
Research Centre 
Policy Officer 
Irina  Nikolova 
EFET - European Federation of 
Energy Traders 
Policy and Communication 
Associate  
Jan Nill 
European Commission, DG Climate 
Action 
Directorate A International & 
Climate Strategy, Unit A4 Strategy 
and Economic Assessment  
Giorgia Noaro 
Consulta Europa Projects and 
Innovation  
Projects Manager 
Maarten Noeninckx Belgian Ministry for Economy Policy Advisor 
Mikael Nordlander Vattenfall AB Business Developer 
Hanny Nover ECRN Network Secretariat Director 
Koen Noyens EURELECTRIC Advisor – Networks Unit 
Pedro de 
Sampaio  
Nunes EUREKA Head of the EUREKA Secretariat 
Sumeyye Nursoy TUSKON EU Representation Member of staff 
Artjoms   Obushevs Institute of Physical Energetics, Latvia Junior Researcher 
Inga Odenthal Euro Tech Universities Liaison Officer - TU München 
Günther Oettinger European Commission Commissioner for Energy 
39 
 
Heinz Ossenbrink 
European Commission, Joint 
Research Centre  
Head of Unit, Renewable Energy 
Olav  Øye The Brussels Office s.a. Account Executive 
Agnieszka Papaj  Polish Confederation Lewiatan  
EU Expert, Brussels Office, 
Permanent Delegate to 
BUSINESSEUROPE 
Sandra Parthie Alstom EU Delegation Director EU Regulatory Affairs 
Alex  Paskov Johnson Controls International 
Director - Structured Finance, 
Energy Solutions Europe & Africa 
Zsolt Pataki 
European Commission, Joint 
Research Centre 
Economic Analyst/Scientific Officer 
Tobias Paulun European Energy Exchange 
Managing Director Exchange at 
EEX, and Member of the 
Management Board, EPEX SPOT 
Sabine Pellkofer Evonik Industries AG 
Evonik Corporate Representation 
Office Brussels 
Efstathios   Peteves 
European Commission, Joint 
Research Centre 
Head of Energy Systems 
Evaluation Unit 
Michele  Petracca  
Regione Molise-Representative Office 
in Brussels  
Head of Support and Liaison Office 
for Community Relations 
Carlo Pettinelli 
European Commission, Directorate 
General for Enterprise and Industry 
Director for Industrial Policy and 
Economic Analysis 
Steffi Peuckert 
European Commission, Joint 
Research Centre 
Assistant 
Janusz  Pietkiewicz Employers of Poland Executive Vice-President 
Ivan Pineda 
The European Wind Energy 
Association 
Senior Research Officer – Grids 
and Internal Market 
Martin Pitorak 
Permanent Representation of the 
Slovak Republic to the Slovak 
Republic 
 Third Secretary, Energy, Nuclear 
Safety 
Karen Pittel 
Ifo Center for Energy, Climate and 
Exhaustible Resources, Euro-CASE 
Director 
Tünde Pomozi 
Permanent Representation of Hungary 
to the EU 
Energy and Nuclear Energy Attaché 
Joona Poukka Finnish Energy Industries Adviser  
Alessandro Provaggi EUREC Project Officer 
Paul Quirke Statoil Consultant EU Affairs Office 
Vilma Radvilaitė 
EWEA - The European Wind Energy 
Association asbl/vzw 
EU Budget & Research Advisor 
Justyna  Rajpold 
Permanent Representation of the 
Republic of Poland to the EU 
  
Heidi Ranscombe Consumer Futures Senior Public Affairs Advocate 
Justina  Ratkeviciute Deputy Energy Attaché 
Permanent Representation of 
Lithuania to the EU 
Jörn Rauhut 
Permanent Representation of the 
Federal Republic of Germany 
 Second Secretary 
Christine 
Ravnholt 
Hartmann 
The International Association of Oil & 
Gas Producers  (OGP) 
EU Affairs Manager 
Milena Raykovska 
European Commission, Joint 
Research Centre 
Policy Officer 
Nicola Rega 
Confederation of European Paper 
Industries  
Energy and Innovation Manager 
Samuele Repetto 
International Emissions Trading 
Association (IETA) 
EU & International Policies 
Assistant 
Anne-Laure Richard AREVA Brussels European Affairs Officer  
Brian Ricketts 
EURACOAL (European Association 
for Coal and Lignite) 
Secretary General 
Fiona Riddoch COGEN Europe Managing Director 
40 
 
Dominique Ristori 
European Commission, Joint 
Research Centre 
Director-General 
Lois Robson Confederation of British Industry Policy Adviser 
Alexandre Roesch 
European Photovoltaic Industry 
Association (EPIA) 
Head of Regulatory Affairs 
Fabio Rovigo 
Autonomous Province of Bozen, Office 
Brussels  
Christian Rudelt 
Innovation & Health Care, Federation 
of German Industries 
Manager 
Bernard  Salha EDF 
Senior Vice President, Research & 
Development 
Manuel Sánchez Jiménez European Commission, DG Energy Team Leader Smart Grids 
Dušan Šándor 
Permanent Representation  
of the Slovak Republic to the EU 
First Secretary 
Science, Research and 
Development 
Burkhard   Schade 
European Commission, Joint 
Research Centre 
Modelling and Coordination for 
Impact Assessment 
Christian Schaffner Energy Science Center, ETH Zürich Executive Director 
Johan Scharpé ExxonMobil Petroleum & Chemical Senior Advisor EU Affairs 
Lisa Schaupp 
Institute of Energy Economics at the 
University of Cologne (EWI) 
Scientific collaborator 
Alexander Scheibe 
EPPSA - The European Power Plant 
Suppliers Association 
Policy Assistant 
Mareike Schiffko 
Representation of Baden-Württemberg 
to the EU 
Adviser for Environment, Climate 
and Energy 
Ivo Schmidt European Commission, DG Energy 
Policy Officer, Renewables and 
CCS Policy Unit 
Ute Schneider Diehl Representation Brussels Political Officer 
Dörte Schramm 
BDI/BDA The German Business 
Representation 
Policy Officer - Climate, Energy- 
and Transport policy 
Robert Schröeder ENTSO-E Manager System Development 
Wolfgang Schröppel EUREL General Secretariat 
Head of the EUREL task force 
“Energy Transition” 
Martina Schubert OMV 
Senior Vice President of Corporate 
Public Affairs and Head of the OMV 
Representation Office in Brussels 
Boris Schucht 50Hertz CEO 
Michael  Schultz 
German Federal Ministry of 
Economics and Technology 
Head of Division Security of Supply, 
Power Plants, Wholesale Electricity 
Market 
Susann  Schwarze 
Bundesministerium für Umwelt, 
Naturschutz und Reaktorsicherheit  
Grundsatzfragen der Europäischen 
Klima- und Energiepolitik; Neue 
Marktmechanismen  
Hans Schweickardt ALPIQ Holding AG Chairman of the Board of Directors 
Marit Schweiker Mission of Norway to the EU 
Adviser on Energy, Transport & 
Communication 
Jesse Scott EURELECTRIC 
Head of Environment & Sustainable 
Development Policy Unit 
Carla Seidel BASF Vice President Energy 
Laura Šerėnienė 
Ministry of Foreign Affairs of the 
Republic of Lithuania 
II Secretary, Strategic Sectors 
Policy Division, Economic Security 
Policy Department 
Carlo Sessa 
ISIS - Institute of Studies for the 
Integration of Systems 
Research Director 
Jørgen 
Skovmose 
Madsen  
Danish Energy Association Head of Brussels Office 
Mariella Smids Scottish Government EU Office Policy Officer 
Maeve Smyth Siemens AG 
 
Peder 
Søgaard-
Pedersen 
Confederation of Danish Industry Senior Adviser  
41 
 
Antonio Soria Ramirez 
European Commission, Joint 
Research Centre 
Head of Unit Economics of Climate 
Change, Energy, Transport 
Lighea Speziale 
Confederation of European Waste-to-
Energy Plants (CEWEP) 
Project Officer 
Sylvia Spruck Bundesnetzagentur │ BNetzA 
Referat Zugang zu 
Elektrizitätsübertragungsnetzen, 
grenzüberschreitender Stromhandel 
Aleksandras Spruogis 
Lithuanian Presidency of the Council 
of the European Union 
Vice-Minister of Energy 
Konstantin Staschus ENTSO-E Secretary-General 
Yvonne Stausbøll 
UPEI Union Pétrolière  Européenne 
Indépendante 
Office Manager 
Konstantina Stavropoulou 
Independent Power Transmission 
Operator Director of the Executive Office 
Thomas Stehnken 
National Academy of Science and 
Engineering 
Brussels Office, Scientific officer 
Ella Stengler 
Confederation of European Waste-to-
Energy Plants CEWEP 
Managing Director 
Michael Steurer 
EUROCHAMBRES - The Association 
of European Chambers of Commerce 
and Industry 
Advisor EU Affairs 
Hans-Peter Stöckl Holcim (Schweiz) AG Head of Energy Sourcing 
David Storer Centro Ricerche Fiat 
Collaborations & Public Funding 
Vehicle Research & Innovation  
Vladimir Šucha 
European Commission, Joint 
Research Centre 
Deputy Director General 
Matti  Supponen European Commission, DG Energy Policy Coordinator 
Andrejs Svalovs Alstom (Switzerland) Ltd 
Senior Power System Studies 
Engineer  
Adam Szolyak European Commission, DG Energy 
Internal Market III: Retail markets; 
coal & oil 
Yun-Chi Tam  
European Economic and Social 
Committee (EESC) 
Section for Transport, Energy, 
Infrastructure and the Information 
Society 
Dalia Tamošiūnienė  
Ministry of Foreign Affairs of the 
Republic of Lithuania 
Deputy Director of the Economic 
Security Policy Department 
Elisa Tesselli 
European Commission, DG Research 
and Innovation 
Policy Officer - Unit K1 
François-Xavier Testard-Vaillant EDF Brussels Representative 
York Tetzlaff Vbw Head of Brussels Office 
Vu Van Thong ENTSO-E Research & Development Advisor 
Andrej Tibold Eurasia Energy Observer   
Christof Timpe Oeko-Institut e.V Head of Energy & Climate Division 
Peter Tjan 2CO Energy Ltd EU Advisor 
Alexandre Torreele Elia System Operator R&D Manager 
Marcelo Torres 
Smart Energy Demand Coalition 
(SEDC) 
Policy Officer 
Ian Trickle ExxonMobil Gas and Power Marketing Manager Regulatory Europe 
Roland Tual 
Smart Energy Demand Coalition 
(SEDC) 
Policy Officer 
Anna Turskaya 
European Association for Storage of 
Energy 
Policy Assistant 
Saila Turtiainen Confederation of Finnish Industries EK 
Senior Adviser, Trade policy, 
energy, environment, climate and 
transport 
Jürgen  Tzschoppe Statkraft 
Senior Vice President Continental 
Energy 
Jonas Vach 
BDEW German Association for Energy 
and Water Industries e.V.   
42 
 
Guy Van den Eede 
European Commission, Joint 
Research Centre 
Adviser for Bio-Economy 
Renaud van der Elst ALPIQ Head of EU Market Supervision 
Debby van der Pluijm 
Netherlands Authority for Consumers 
and Markets (ACM)  
Senior Advisor Strategy 
Jeroen van der Veer Royal Dutch Shell, former CEO 
Chairman Global Agenda Council 
on New Energy Architecture of the 
World Economic Forum 
Pieter Van Nes 
European Commission, Joint 
Research Centre 
Adviser for External Evaluations 
Johan  Van Regemorter  Solvay Executive Vice President 
Bernard Vanheule 
OGP, the International Association of 
Oil and Gas Producers 
EU Affairs Manager 
Pascale Verheust European Energy Forum Director General 
Catherine Vigneron CEN CENELEC Programme Manager 
Carmen Vindel Sanchez gasNatural fenosa Head of International Regulation 
Marc Vogel swissgrid AG 
Senior Manager Market Products 
and Analyses  
Ilka von Dalwigk 
Swedish Coordination Council for 
Smart grid 
Special Adviser/ Security, R&D, 
Business Development 
Klaus von Sengbusch 50Hertz Transmission GmbH Head of Energy Economics 
Sascha Wagner Verband der Automobilindustrie (VDA) Officer for European Policy  
Molly  Walsh Friends of the Earth Europe 
Climate Justice and Energy 
campaigner 
Kathrin Watson 
BDEW German Association for Energy 
and Water Industries e.V. 
Adviser for EU-Climate and 
Environmental Policy, Renewable 
Energies  
Graham Weale RWE AG Chief Economist 
Wolfgang Weber BASF - The Chemical Company 
Vice President EU Government 
Relations BASF Group  
Kristian Weiland DB Energie GmbH Head of Asset Management 
Kathrin  Werth 
Autonomous Province of 
Bozen/Bolzano-South Tyrol 
Member of staff 
Sophie Westlake UKREP Brussels 
Atomic questions and energy 
attaché 
Adam White WWF European Policy Office 
Research Coordinator in the 
Climate and Energy Unit 
Paul Wilczek 
The European Wind Energy 
Association - EWEA 
Senior Regulatory Affairs Advisor – 
Grids and Internal Market 
David Wilkinson 
European Commission, Joint 
Research Centre 
Director Scientific Policy and 
Stakeholder Relations 
Peter Witt Siemens 
Director, Representation Office 
Brussels 
Malgorzata  Wochowska 
Regional Office of the Lodzkie Region 
in Brussels 
Policy Officer 
Gerhard Wolf 
Forschungszentrum Juelich GmbH 
 
  
Sebastian Wolpers 
German Chemical Industry 
Association  
Brussels Office 
Raimund Wunder Volkswagen Kraftwerk GmbH CEO 
Michael Wunnerlich 
BDEW German Association for Energy 
and Water Industries 
Member of the Management Board  
Director of the Representation to 
the European Union  
Cavidan Yemez TUSKON EU Representation Assistant 
Muhammet Yilmaz TUSKON EU Representation Deputy Head of Office 
Roberto Zangrandi ENEL Group 
Group Head of European 
Institutional Relations 
Marija Zjurikova 
Permanent Representation of the 
Republic of Latvia 
Counsellor - Energy 
  
 
Europe Direct is a service to help you find answers to your questions about the European Union 
Freephone number (*): 00 800 6 7 8 9 10 11 
(*) Certain mobile telephone operators do not allow access to 00 800 numbers or these calls may be billed. 
 
A great deal of additional information on the European Union is available on the Internet. 
It can be accessed through the Europa server http://europa.eu. 
 
How to obtain EU publications 
 
Our publications are available from EU Bookshop (http://publications.europa.eu/howto/index_en.htm), 
where you can place an order with the sales agent of your choice. 
 
The Publications Office has a worldwide network of sales agents. 
You can obtain their contact details by sending a fax to (352) 29 29-42758. 
 
European Commission 
EUR 27193 EN – Joint Research Centre – Directorate for Policy Support Coordination 
 
Title: Scientific Support to Energy Transition from a European Perspective 
 
Authors: Carl Caspar Jürgens, Moritz Haller 
 
Luxembourg: Publications Office of the European Union 
 
2015 – 44 pp. – 21.0 x 29.7 cm 
 
EUR – Scientific and Technical Research series –ISSN 1831-9424 (online), ISSN 1018-5593 (print) 
 
ISBN 978-92-79-47454-5 (PDF) 
ISBN 978-92-79-47453-8 (print)  
 
doi:10.2760/85679 
 
Abstract 
This report presents the main lines of arguments and discussions among the participants of a series of four Round Tables on Scientific 
Support to Energy Transition from a European Perspective hosted by the Joint Research Centre within its European Forum for Science 
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demand be provided? 
Grid operations: Is the traditional focus of networks well placed to fully accommodate the on-going process of energy transition and to 
provide the security of supply in a least-cost approach? How to improve cross-border cooperation? What can be learned from existing 
initiatives of regional and bilateral cooperation between grid operators and regulators? Would common minimum standards for data 
quality from power plant operators help to create forecasts to optimise regional balancing power markets? 
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